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Abstract

Technological advances and evolving demands in
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medical care have led to challenges in ensuring ade-
quate training for providers of critical care. Reliance
on the traditional experience-based training model
alone is insufficient for ensuring quality and safety in
patient care. This article provides a brief overview of
the existing educational practice within the critical care
environment. Challenges to education within common
daily activities of critical care practice are reviewed.
Some practical evidence-based educational approaches
are then described which can be incorporated into the
daily practice of critical care without disrupting workflow
or compromising the quality of patient care. It is hoped
that such approaches for improving the efficiency and
efficacy of critical care education will be integrated into
training programs.
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efficiency; Educational efficacy; Bedside teaching;
Flipped classroom; Patient handover; Multidisciplinary
team practice; /n situ simulation; Procedural training
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Core tip: Evidence-based approaches for improving the
efficiency and efficacy of critical care education have
been developed and should be integrated into training
programs. While a variety of such approaches are
described in this paper and elsewhere in the medical
education literature they share common characteristics.
These include utilizing methods to rapidly identify
learner needs, teaching directly to those needs, and
providing specific feedback on performance. In addition
these approaches emphasize active learning activities
and integrate educational experiences from the class-
room and clinical settings.
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INTRODUCTION

Critical care is a demanding medical specialty in terms
of its complexity, the frequency of life threatening situ-
ations and the need for rapid decision-making based
on incomplete data. The breadth and depth of medical
knowledge and technical skill necessary for critical
care practice continue to rapidly increase yet the time
available for education of trainees has not. Limitations in
the duty hours of trainees have reduced clinical exposure
and allow less time for traditional methods of education™.
Increasing clinical volume, administrative responsibilities,
and documentation and billing requirements increasingly
compete for the time that faculty has available for teaching.
It is our mandate as critical care practitioners to educate
and ensure that we have competent clinicians able to
deliver high quality care to our critically ill patients. It
is therefore necessary that we find a solution to the
dilemma of providing safe and high-quality care while
also providing the necessary education for trainees in
clinical settings. Approaches to teaching and learning
which account for the exponential growth in medical
knowledge, unique learning needs and time constraints
of the learners, while adapting to the dynamic and
clinically demanding environments of critical care practice
are urgently needed™?,

In this article, we provide a brief overview of the
existing educational practice within the critical care
environment. We then discuss challenges to education
within common daily activities of critical care practice
including bedside care, procedures, handover, and crisis
management. Some practical educational approaches
are described which can be incorporated into the daily
practice of critical care without disrupting workflow or
compromising the quality of patient care (Table 1). It is
hoped that such approaches will increase the efficiency
and efficacy of education that is offered to critical care
clinicians, not only during training but throughout their
careers.

The intensive care unit learning practice and educational
deficiencies

The intensive care unit (ICU) provides unique opportu-
nities for knowledge and skill acquisition in a dynamic and
fast-paced clinical environment. There are opportunities
to learn technical skills such as airway management,
central line placement and ultrasonography, as well as
nontechnical skills such as teamwork, communication,
and leadership. Surveys suggest that there is no stan-
dardized approach to trainee education within critical care
medicine, reflecting highly variable ICU environments
and practice patterns™®!, Such variation in educational
practice is noteworthy as it may affect the quality of
trainees’ education through varied exposure to different
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patient cases, opportunities to perform procedures,
experience with different attending physician practice
styles and total teaching time. Despite this lack of a
standardized structure, many programs use similar
traditional clinical teaching methods. Bedside teaching
is the most common format for trainee education and
a majority of programs also offer didactic lectures and
informal teaching sessions™™. In addition an increasing
number of programs include access to an online “core
curriculum” of critical care topics™. With these didactic
approaches, trainees in critical care acquire knowledge
and skills through processes of “active” learning by
participating in bedside teaching rounds and by directly
administering patient care, while “passive” learning
occurs through the use of lectures, conferences and journal
clubs.

Bedside teaching, often conducted during ICU rounds,
is an essential component of critical care education, as
it covers clinical assessment, conduct of the physical
exam and decision making. In addition the importance
of multidisciplinary communication, bedside manners,
professionalism, and other essential clinical skills are
emphasized™®. Involving the entire team in bedside rounds
also contributes to multidisciplinary team development
and improved patient care”®. Educating during bedside
care is not a passive activity; rather it requires skill by the
critical care provider. Appropriate tailoring of educational
topics to trainee needs in relation to current patients
provides the trainee with the satisfaction of having learned
something directly relevant to patient care, promoting
active leamming as well as providing a powerful motivational
boost and educational reinforcement. “Conference room”
teaching typically consists of a combination of standard
“core” lectures (e.g., mechanical ventilation, sepsis and
shock) and flexible teaching topics based on current
relevance to bedside care. While core lectures ensure that
trainees are provided a certain amount of fundamental
knowledge, flexible educational activities are designed to
complement core lectures in order to tailor learning to the
specific needs and interests of current team members
and are typically initiated in response to issues identified
during the bedside rounding.

Critical care has long had an “apprenticeship style”
of training in which long hours and “see one-do one-
teach one” were the primary means of fostering
learning. However, work-hour restrictions, generational
differences and increasing external regulations have
altered this traditional approach. While these methods of
providing critical care education are longstanding, there
is mounting evidence that they are no longer sufficient.
Many studies have reported suboptimal education of
trainees in areas that are fundamental to critical care
practice including deficiencies in medical knowledge,
procedural skills, handover, communication and crisis
management®*®, In addition, there is evidence that
methods for education of critical care trainees have
changed little since the Accreditation Council for
Graduate Medical Education (ACGME) instituted duty
hour standards and core competencies™'?. These
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Table 1 Teaching challenges and strategies for increasing efficiency and effectiveness in critical care education

ICU Activity Challenges to teaching Strategies for improvement
Rounding/bedside care Complexity, unpredictability, rapid pace of clinical Use of effective, time efficient methods to identify

care limits time available for teaching learner needs, teaching to those specific needs, and

providing feedback
Simultaneously instructing trainees while caring for Examples:
critically ill patients Two-minute observation, one-minute preceptor,
activated demonstration and teaching scripts

Lecture/ didactics Wide breadth and depth of knowledge required to  Integrate “in-class” experiences with “out-of-class”

care for critically ill patients
Varying backgrounds and training levels of the

learners

It is not possible expose trainees to all relevant critical
care topics

learning
Practicing clinical decision-making in the classroom
allows trainees to learn from their mistakes in a safe
environment
Example:
Flipped classroom

The efficacy of traditional lectures is low

Performing procedures (vascular access, Trainees need to acquire procedural competence with

airway management, bronchoscopy, chest
tube placement ultrasonography, etc.)

Finding the optimal balance between providing
procedural opportunities for trainees and ensuring
patient safety

Patient handover

The process is often error prone and substandard
handovers have been linked to adverse events
Critically ill patients are particularly vulnerable to
ineffective handovers

a number of diagnostic and therapeutic tools

Handovers are complex communication tasks

Multifaceted learning strategies with performance
assessed and mastery demonstrated away from the
clinical setting
Examples:

Computer-based learning, task trainers, and
simulation to provide conceptual and technical
understanding
Observing and then performing procedures in elective
settings, before attempting high risk procedures on
critically ill patients
Just-in-time training immediately prior to actual
performance
Use of adjunct technology (e.g., ultrasound,
videolaryngoscopy)

Develop learning strategies for ensuring information
management and collaboration to generate a shared
understanding of patients and reduce clinical
uncertainty
Examples:

Discussions of approaches to diagnosis and
management of specific conditions promotes learning

Limited evidence for a “best” approach

Faculty may have limited experience with new
handover processes

Multidisciplinary team practice

practice, disruption of clinical activities, and cost

Training specifically designed to improve team
dynamics is new for many critical care clinicians

High clinical workloads, finding common time to

Providing feedback on clinical actions taken in the
preceding shift
Providing feedback on clinical actions taken in the
preceding shift
Direct supervision of the handover process by
experienced clinicians to ensure that communication
of critical patient information is occurring and to
answer clinical questions
Supplementing the handover with short educational
modules relevant to the patients receiving care
Using handovers to evaluate trainee performance and
provide formative feedback
Multidisciplinary training incorporated into the
activities of daily practice (in situ simulation) can be
inexpensive and less disruptive to staffing
Example:

Regular repetition of commonly occurring scenarios
can be used to reinforce learning and teamwork
In situ simulation can be used to interrogate
departmental and hospital processes in real practice
conditions

ICU: Intensive care unit.

deficiencies and an apparent lack of progress in critical
care education may have a detrimental effect on patient
safety and the quality of care. Perhaps it is because of
the apprentice-style educational tradition in critical care
that we have been slow to identify and adopt “best
practices” of modern education theory for fostering
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experiential learning. In the age of reduced work hours
and increased focus on patient safety, however, we
are caught between less experienced clinicians at the
bedside and imposed requirements for ensuring clinical
competence. To successfully address these challenges
requires a different educational experience. The following
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sections provide approaches for increasing educational
efficiency and efficacy during the daily activities of ICU
practice. They are founded in educational theory and
meant to be readily integrated into existing critical care
practice regardless of the size, practice characteristics or
economic resources.

Strategies for teaching with limited time

Educators in the ICU environment face the formidable
challenge of simultaneously instructing trainees while
caring for critically ill patients in a clinical environment
where complexity and the knowledge required for
decision making is high, time available for teaching is
limited, and interruptions are frequent. Due to increased
and competing demands on critical care faculty, the
time available for clinical teaching appears to be in
decline®?!l. An even greater barrier to teaching than
a heavy clinical workload is the misconception that
“real teaching” requires an extended formal lecture.
With this teaching misconception in mind, clinicians are
understandably reluctant to teach because it interferes
with patient care. As dlinical educators it is important to
recognize that every patient interaction has teachable
moments. To maximize learing opportunities, educators
must be attentive to identifying these moments and then
making them pertinent to a learner’s needs. Even small
amounts of time focused on teaching can offer important
learning opportunities for trainees to acquire new insights
and skills. To achieve this efficient and effective teaching
approach, a variety of strategies can be successfully
employed. These educational strategies share common
characteristics including: (1) identifying the leamer’s needs;
(2) teaching directed to meet those specific needs; and
(3) providing performance feedback.

Identifying the learner’s needs saves time by not
teaching what the learner already knows or is not ready
for. Assessment of the learner’s level of knowledge
requires asking good questions as well as the ability to
listen and observe. Questions are the educator’s “primary
diagnostic tool” to ascertain the learner’s current level
of knowledge and experience with similar situations'®"’.
Questions that precede a patient encounter can help
the educator to ascertain the learner’s understanding
and experience with the clinical problem at hand-for
example, “"How do we assess delirium in this patient?”.
While questions that follow the learner’s presentation of a
patient can guide the educator’s decisions about how and
what to teach-for example, “"How do you think we should
manage this problem?”.

A period of brief observation can be an effective
means of assessing the learner’s abilities instead of
making inferences based on a patient presentation alone.
The “two-minute observation model” is a well described
method in which the teacher observes a patient en-
counter in order to obtain more specific information
about the trainee’s learning needs which can be used
for providing guidance or feedback™". This technique
is effective for teaching both history and physical exam
skills as well as for teaching communication skills. In
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advance of the patient encounter; the teacher and learner
should agree on which aspect of the interaction will be
targeted for the brief observation-such as establishing
patient rapport, history taking, physical examination, or
discussion with nurse, consultant or family member. As
with other learner-centered models, the instructor should
set clear expectations, directly observe the learner and
provide specific feedback and teaching.

The “one-minute preceptor model” is another focused
teaching tool that is easy to implement while engaging in
patient care®. This method uses a 5 step approach: (1)
query the learner about what he/she thinks is going on
with the patient; (2) probe for underlying reasoning or
alternative explanations; (3) teach a general principle; (4)
reinforce what was done well; and (5) correct any errors
and make suggestions for improvement. In a mere one
minute, the instructor is able to obtain a brief assessment
of the trainee, provide an educational pearl, and deliver
immediate positive and negative feedback. Research on
the one-minute preceptor model suggests that it is an
effective and efficient method of engaging learners in
high-level case discussions of clinical problems, and its
use is associated with strong satisfaction by both learners
and teachers'>**,

“Activated demonstration” is a model in which the
learner is asked to observe the clinical teacher performing
a skill that is unfamiliar to the learner™!. After preparing
the learner with a preview of the upcoming teaching
points, the learner is given a specific assignment to
complete while observing, such as “*Watch how I perform
the laryngoscopy”, and provided expectations in terms
of participation. After the demonstration, the teacher
“activates” the learner by asking him or her to describe
what was observed. A brief discussion of relevant learning
points then occurs in which the rationale for the actions is
examined and further study may be assigned.

“Teaching scripts” are concise, pre-prepared high-
yield lessons that the instructor can teach the learner
when the appropriate clinical setting arises'®®'. To be most
effective the script should be adapted to account for the
trainee level, the patient’s clinical circumstances, and
the disease process under consideration'?”. Examples of
teaching scripts might include “choosing sedation drugs
for an intubated patient” or “fluid management in ARDS”.
Over time, seasoned clinicians naturally create a portfolio
of scripts that they can effortlessly access, but educators
at all levels can proactively develop teaching scripts.
Limiting the number of learning topics discussed to 2 or
3 per day will increase their significance and the attention
paid to each of them™. Too many topics can overwhelm
the learner, ultimately reducing the educational impact.
Finally, it is imperative to briefly review and summarize the
important learmning topics that were covered and discuss
related learning activities. For example, “to review,
today we discussed ventilatory management for ARDS.
This afternoon, our critical care fellow will share a recent
article that is related to our discussion”. This summary
reinforces prior learning and encourages evidence-based
practice as well as peer-to-peer education.
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Feedback is a powerful instructional strategy that
can be effectively provided with limited time'*®.. The key
to feedback is providing specific descriptive comments
about a learner’s performance. The “Ask-Tell-Ask” model
is a common model for giving feedback™”. With this
approach the teacher first sets the stage for providing
feedback by telling the learner;, “I would like to give you
feedback”. Then, the instructor asks the learner to assess
his/her own performance with a question like, “How do
you think you did?”. Next, the teacher provides his/her
own observations (importantly, positive and corrective),
addresses the learner’s self-assessment and provides an
action plan for improvement. This approach incorporates
the learner’s perspective, avoids judgment and promotes
the skill of self-reflection. The timing and location of
providing feedback may vary depending on the issue and
urgency. On-the-spot feedback based on events occurring
at the bedside has the advantage of providing patient-
centered in-training evaluations, which are a cornerstone
of medical education™". In addition trainees highly value
feedback related to specific behaviors performed at the
bedside, associating high quality teaching with feedback
pertaining to specific behaviors such as bedside skills and
case presentationst®”. Delaying constructive criticism until
a later time might be beneficial in some circumstances
to avoid feelings of trainee embarrassment. However it is
important to consider that a delay in feedback might also
lead to continuation of incorrect and potentially harmful
patient care, thus quick context-specific feedback is
beneficial in most circumstances with a plan for more
extensive discussion in a quiet, “safe” environment at a
later time.

Revamping ICU lectures - “flipping” the classroom
Learning within the ICU environment is challenging, not
only because of the complexity and rapid pace of patient
care but also because of the breadth of knowledge
required to care for critically ill patients. A number of
critical care organizations have undertaken the task of
defining learning objectives for trainees in the critical
care setting®*®*., Given the time constraints associated
with clinical practice it is not possible to expose trainees
to every topic relevant to critical care. Lectures are a
common method of covering a “core curriculum” in critical
care yet the efficiency and efficacy of this educational
approach is low. It has been shown that learners’ atten-
tion decreases after only ten minutes and learners only
remember approximately 20% of the transmitted content
following a lecture®®. Consequently, there is need for
new educational methods that result in more efficient
and effective knowledge transmission than provided in
traditional conference room lectures. These new methods
should not be limited to the transmission of purely factual
knowledge, but should provide the opportunity to apply
this knowledge to problem solving in practice.

The “flipped classroom” is a novel instructional para-
digm designed to increase learning by integrating in-
class experience with out-of-class learning™”. In this
paradigm, learners first gain exposure to new material
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individually, usually via reading or watching instructional
videos. Formal teaching time is then used for learning-
centered activities that build on the pre-class work rather
than providing traditional lectures. During the formal
teaching time, an instructor facilitates trainee-driven
discussion of the material via question and answer,
discussion, case studies, problem-based learning, and
other face-to-face activities. By applying their new know-
ledge with the guidance of a facilitator, trainees have
access to immediate feedback from peers and faculty,
which will help them more readily recognize and correct
errors in thinking. These “active learning” activities will
allow for complex problem solving, peer interaction, and
better prepare learners to function independently.

The flipped classroom paradigm is particularly well
suited for the ICU learning environment, where acquisi-
tion of “core” critical care knowledge is necessary before
progressing to the more complex clinical problem solving
that is required for patient care®. Practicing clinical
decision-making in the classroom improves knowledge
retention and has the further inherent advantage that
the trainees can learn from their mistakes in a safe en-
vironment without endangering patients. The flexibility
afforded by the flipped classroom allows for learning
despite the unpredictability of the ICU environment, as
learning materials may be made available to learners
regardless of clinical demands or their particular shift
schedule. The mechanism used to expose learners to new
learning material can vary from simple textbook readings
to lecture videos or podcasts. Pre-class assignments can
be varied based on differing backgrounds and training
levels of the learners. If video-based educational ma-
terials are used, they can be paused and replayed,
allowing learners to move through the material at their
own pace. Using varied formats to present educational
content can also support differences in individual learning
styles and preferences.

There is no single approach to flipping the classroom
in practice. The means of delivering educational content
and the ways in which face-to-face activities are used
can vary with the subject matter, characteristics of the
learners, preferences of the instructor, and available
resources. It is essential however that in- and out- of
class activities are carefully integrated to optimize the
beneficial effects and encourage trainees to be prepared
for the in-class activities. Well written objectives that
inform the trainees what they are going to learn and
how they are going to be assessed should be clearly
linked to each individualized learning task.

Some practical tips for flipping the classroom in-
cludeP: (1) learners must be provided resources to
acquire factual knowledge prior to the classroom phase.
Providing short educational videos, many of which are
readily available via Open Educational Resources are
effective, provided they are matched to the desired
learning objectives™*®. The use of other, non-digital
material is, however, equally possible; (2) implemented
technology should ideally be easily-accessible and ideally
already be familiar to the learners; (3) activities both
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in the pre-class and classroom phases must be well-
structured. Trainees will accept demands for learning more
easily when content and time requirements are firmly
defined; (4) incentive systems should be implemented to
encourage trainees to complete the pre-class activities
before the classroom phase. For example, short multiple
choice quizzes could be given with correct answers;
(5) methods of assessment should be implemented to
provide feedback to the trainees on their knowledge
acquisition and learning performance achieved through
the pre-class and classroom activities; and (6) feedback
from trainees is essential to the success of the flipped
classroom. Trainees should be encouraged to provide
this feedback regularly throughout the learning process
including the pre-class activities.

While there is limited literature to date exploring the
flipped classroom model in the context of critical care
education, evidence of its efficacy from other areas
of undergraduate and graduate medical education do
appear promising™s*41],

Improving procedural training

Critical care trainees must gain procedural competence in
a number of technical domains, including vascular access,
airway management, bronchoscopy, chest tube placement,
and critical care ultrasonography. A fundamental chall-
enge in procedural training is to find the optimal balance
between providing educational opportunities for trainees
and ensuring safe, efficient patient care. While it can be
argued that it is inappropriate to allow an inexperienced
trainee to perform a procedure in a high-risk situation,
such as in the care of a critically ill patient, it can also be
argued that unless trainees are allowed such practice,
there will be fewer and fewer clinicians competent to
perform life-saving procedures. Since the introduction
of the duty-hour limits, concern has arisen that trainees
may not be getting as much experience in procedural
skills as they once did“>**!. Given the rapidly changing
landscape of critical care practice, with an ever increasing
number of diagnostic and therapeutic tools to master, it
is necessary that trainees receive high-quality procedural
teaching. Although a variety of frameworks for procedural
teaching exist in the literature, many training programs
continue to rely on an apprenticeship model. The trainers
themselves may have varying amounts of expertise with
a given procedure which further complicates training.
To address these challenges, the literature supports
a standardized approach to procedural education with
performance assessed and mastery demonstrated away
from the dlinical setting™***'. Multifaceted leaming strategies
that incorporate computer-based learning, task trainers,
and simulation to provide the necessary conceptual and
technical understanding of the fundamentals of procedures,
followed by observing and then performing procedures
on healthy patients in the operating room or other
elective situations, have been recommended to facilitate
procedural learning before the trainee attempts high risk
procedures on critically ill patients™*’*®!, Computer-based
instruction can provide essential information about a
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procedure, including its indications, required equipment,
and procedural steps. Computer-based learning has
been shown to be an effective alternative for providing
fundamentals of central line placement, basic ultrasound
training and acquisition of knowledge required for difficult
airway management'*®*?, After learners receive funda-
mental information on a procedure, task trainers and
simulation can be employed to teach technical skills.
Hands-on approaches offer learners physical training in
performing procedures and opportunities to rehearse
these skills in context without the risk of patient harm.
A number of studies have demonstrated that deliberate
practice with the use of simulation can improve skills in
the dinical environment®>*!, Use of procedural checklists
can be helpful during the technical training to evaluate
each step in procedural performance and to appropriately
modify behaviors®. Adjunct technology can also be
utilized to facilitate procedural leaming and performance.
For example ultrasound use can improve understanding of
relevant anatomy and is supported by data demonstrating
superiority in overall success and complication reduction for
CVL placement, arterial catheter insertion, thoracentesis,
and paracentesis*”’. Use of video laryngoscopy, which
provides shared views of the airway, improves trainer
and trainee collaboration, resulting in more rapid learning
curves and increased intubation success rates™>>,

Even with prior simulation experience, it may be un-
realistic to expect trainees to move directly into a dynamic
environment such as the ICU and perform procedural
skills, especially during crisis situations. Controlled patient
encounters that involve performing procedures under
elective conditions with supervision by experienced
clinicians may help to translate skills that were learned
in simulation exercises into the clinical environment in a
safe manner. Just-in-time training (JITT) has also been
proposed as a training approach to translate learning from
the controlled simulation environment into the actual
patient setting. With JITT, trainees practice procedural
skills and refresh muscle memory immediately prior to
performing the procedure on a patient. The JITT concept
is based on literature showing that both knowledge and
technical skills decay over time and therefore the clinician
benefits from training “just-in-time”, moments before
the procedure®™, It has also been described in reducing
undesirable outcomes in acute procedures, including
CPR skills, endotracheal tube placement, central venous
catheter insertion and lumbar puncture®™®”. In addition
JITT has been shown to reduce the time to successful
completion of procedures, and may even play a role in
long-term retention of procedural skills®®"!,

To facilitate JITT all that is needed is a low-fidelity task
trainer that is specific to the chosen procedure. Ideally,
this task trainer should be a portable model that can be
stored and easily accessed in the critical care practice
environment. If possible, authentic equipment should
be set aside and dedicated for JITT. Prior to beginning
the procedure on a patient, the preceptor instructs the
learner to perform the procedure on a task trainer as if
it were a real patient using a checklist of critical actions.
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For example, in the case of utilizing JITT for endotracheal
intubation, skills that can be practiced include: Proper
positioning of the patient; effective bag-valve-mask
ventilation techniques; correctly maneuvering a laryn-
goscope; visualizing the vocal cords; inserting the
endotracheal tube through the glottic opening; correctly
using airway adjuncts, if needed, as rescue airway
devices (e.g., laryngeal mask airway or bougie).

The preceptor monitors the learner’s performance
with each skill and provides continuous formative
feedback. The learner is encouraged to ask questions
throughout the process and the preceptor is provided the
opportunity to correct mistakes in real-time and optimize
performance which will be immediately transferrable to
the actual procedure moments later. When the preceptor
is satisfied with the trainee’s demonstrated procedural
skills, they can proceed to performing the procedure on
the patient. Using this approach, trainee confidence and
procedural readiness should improve thereby increasing
patient safety.

Facilitating education during handover

Effective handovers allow a team of multiple providers to
deliver safe and high quality care by ensuring continuity.
Despite its crucial role in ensuring safe and effective
patient care, a number of studies have characterized the
process as haphazard and error prone and have linked
substandard handovers to adverse events!®?, Critically
ill patients are particularly vulnerable to ineffective hand-
overs given their complex clinical history and severity of
their condition®”. Patient handover has been identified
as a priority to ensure patient safety and the ACGME
requires that all training programs monitor handovers®",
A growing number of studies have proposed educational
interventions to improve handovers; however studies
that demonstrate improvement in actual patient outcomes
based on these interventions are still limited®. A recent
systematic review found that there were four primary
methods for teaching handovers: (1) providing online
materials such as videos, texts, and protocols; (2)
lectures and group sessions; (3) simulation activities; and
(4) role-playing exercises’®, Common content themes
of these educational handover interventions include: (1)
information management; (2) team-work, leadership;
and communication; and (3) error awareness and pro-
fessional behavior™®,

In addition to facilitating continuity of care, handovers
can also provide an active learning opportunity®®”®®, Hand-
overs, by nature, are associated with clinical uncertainty,
making it important for participants to reduce uncertainty
through active dialogue'®”). This active dialogue promotes
learning through discussions of approaches to diagnosis
and management of specific conditions and may also
occur through feedback on clinical actions taken in the
preceding shift. For example, if a trainee admits a patient
and makes a preliminary diagnosis that was confirmed
after their shift, he or she should be provided this feed-
back, thus affirming his or her diagnostic approach. This
post-shift feedback can encourage trainees to reflect on
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the results of their clinical actions even when they are not
present to see them unfold. This feedback approach is
especially important given current duty hour restrictions.

In addition to relying on the clinical exchange of
information and discussions regarding patient care as
a way to promote learning, there are more deliberate
methods which can be employed to ensure that learning
takes place during handovers. The most obvious of
these is direct supervision of the handover process by
experienced clinicians (faculty, fellows, etc.) who can
provide guidance to trainees. It is important to recognize
that while experienced clinicians can supervise the
handover, faculty may have limited experience with new
handover processes and faculty development may be
required before implementation. Supervision of handovers
serves as a way to ensure not only that critical patient
information is being communicated, but also as a means
to answer the clinical questions that arise during the
course of the shift, thereby ensuring that all learners have
access to dlinical teaching. In addition to direct supervision,
another approach to enhance the learming process during
handovers is to supplement it with short educational
modules tailored to a current case or a set of cases
that are commonly encountered. With this approach,
the handover is linked to practice-based learning and
improvement (an ACGME core competency), allowing
learners to integrate new knowledge into their clinical
practice.

One way for clinicians to optimize the supervision of
handovers and associated teaching is to stratify them
according to case complexity®®. Severity of illness,
worsening disease trajectory, or incompleteness of the
medical history or diagnostic workup, for example, are
factors that increase the importance of an effective
handover for ensuring care of a vulnerable patient. In
contrast, the handover of a stable or otherwise well-
characterized patient, even if the handover is performed
poorly, is less likely to lead to an adverse event. Factors
that increase the risk of an ineffective handover include
the degree of familiarity of the clinicians with the patient,
the type of handover, and the level of experience of the
clinicians involved™®’, At a minimum the handovers for
complex, critically ill patients should be supervised until
trainees have demonstrated the ability to perform them
effectively and consistently. Even after competency
has been demonstrated there also may be benefits
to continuing some level of handover supervision. From
the standpoint of improving patient safety, a skilled
observer can reduce handover errors by providing real-
time feedback to the participants, thereby contributing
to enhanced accuracy and encouraging experiential
learning™.

Handovers can also be used to evaluate trainee
performance and provide formative feedback, as it
provides an opportunity to directly observe behaviors
related to communication as well as competencies such
as professionalism. Evaluations can occur during the
handover or as a summary at the end of a rotation. While
real-time evaluations have the benefit of providing
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immediate feedback, summary evaluations at the end
of a rotation have the advantage of enabling trainees
to assess improvements in handover performance over
time and after repeated interactions. Ideally, handover
evaluation should be competency-based and linked
to specific, observable behaviors. The quality of the
handover content can be assessed using questions
such as, “was anticipatory guidance provided and easy
to interpret?” or “did ‘to-do’ items include a rationale?”
Evaluating the receivers of handover content may be
more difficult, but observable behaviors could include
actions indicating active engagement such as asking
questions, taking notes and maintaining eye contact'”..
In addition to monitoring the quality of verbal exchange
between senders and receivers of the handover, written
documentation to facilitate the handover can be assessed
for accuracy and readability. Often, a structured template
is used to facilitate the transfer of verbal information
during handovers. However, documents that are used
to support handovers, whether on paper or generated
electronically often contain errors, which most often
result from a failure to keep these documents up-to-date.
Therefore, examining the accuracy of the information in
the document, and making certain that key elements
such as medications, allergies and code status are up-
dated, will help to ensure the accuracy of information
transmission during handover.

Handovers consist of a series of complex communi-
cation tasks and it is critical that trainees acquire the
specific skills required to both give and receive them.
These skills include developing strategies for information
management, managing handover dialogue through
active listening, asking questions, and collaborating to
generate a shared understanding for optimal exchange
of information necessary to guide patient care. The
skills required for effective handover communication will
improve with greater supervision and feedback from
experienced clinicians.

In-situ team based training

The management of critically ill patients requires multi-
disciplinary teams to work collaboratively. Core elements
of team performance (e.g., leadership, adaptability,
mutual trust, closed-loop communication) impact the
quality and safety of patient care”*”?, Despite the
importance of team performance on patient outcomes,
providing training specifically designed to improve team
dynamics is a relatively new concept for many medical
specialties including critical care. Evidence suggests
that to improve multidisciplinary team performance it is
necessary to train as a multidisciplinary team™. In situ
simulation training has been recognized as a technique
to improve multidisciplinary team performance!”*7>!.
Training within the actual critical care environment allows
teams to test their effectiveness in a controlled manner
and to interrogate departmental and hospital processes
in real time and in real locations’. In addition, in situ
simulation has the advantage that it can be incorporated
into the activities of daily practice which is less disruptive
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to staffing.

Team composition during in situ simulation training
should reflect normal working practice including different
professions and levels of training. Team members should
train in their normal roles and at their own skill level and
scope of practice-clinicians should not be expected to
perform a skill outside of their scope of practice. While it
is possible to teach technical skills using multidisciplinary
in situ simulation, it is arguably better suited to teaching
nontechnical skills”*”>), Although it is possible to spend
a large amount of money on high fidelity simulation
equipment, it is not essential. A basic platform which is
adequate for most critical care simulations only requires
a vital sign monitor with adjustable parameters, a clinical
bed space, and some clinical consumables. There is little
evidence that enhanced fidelity creates a better learning
environment”®. In fact, enhanced fidelity may actually
detract from the learning environment depending on the
learning objectives. In many cases, real people playing
the role of a patient (so called “standardized patient
actors”) are just as effective and are more realistic
especially for scenarios focusing on communication and
teamwork. Audiovisual equipment can also be useful for
recording the simulation to enhance discussion during
debriefing. However, this is not essential. It is feasible to
use a phone camera or tablet as a low-cost solution. If
video or audio recording is performed, participants must
provide consent prior to the session and storage and
usage of the electronic media must be controlled.

When initiating an in situ simulation program it is
generally best to start with simple scenarios aimed at
participants’ readiness level which will invoke challenge
rather than frustration or embarrassment. More com-
plicated or complex scenarios can then be introduced once
the program has been established. Regular repetition of
commonly occurring scenarios such as cardiac arrest,
emergency intubation, and sepsis management can be
used to reinforce learning and teamwork by applying a
“practice until perfect” approach. Complexity may also be
added to simple scenarios through the use of embedded
participants who play a role that is intended to add
cognitive noise or conflict to the scenario.

It is important to spend time preparing the simulation
participants prior to the scenariot’”. This “prebriefing”
is a time when the facilitator describes the purpose of
the simulation, the learning objectives, the process of
debriefing, and clarifies expectations. This prebriefing
should also include a confidentiality agreement and
an explanation of the rules of simulation engagement,
including a description of the simulated “patient”, the
limitations of the simulation and how they will be over-
come, what equipment is available, how drugs and fluids
can be “administered,” and safety rules (e.g., the use
of a live defibrillator). Adopting a “stop word”, which will
immediately terminate the simulation, is also important
to ensure participant safety. It is also essential that an
environment of trust is created early on, typically during
the prebriefing. If participants feel safe and understand
how they are expected to participate as a team prior to
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the session, they will have the maximum opportunity for
learning within the time available.

Debriefing is an essential, and arguably the most
important, element of simulation because it encourages
self-reflection which promotes a deeper level of un-
derstanding and thereby increases the likelihood of
successful transfer of acquired knowledge and skills
to the clinical setting”®. Debriefing should take place
immediately after the simulation especially in the critical
care environment where participants must return to
clinical responsibilities. When allocating time for an in situ
simulation session, it is important to allocate sufficient
time for debriefing. As a simple guideline, the debriefing
session should be allocated at least the same amount of
time as the duration of the simulation scenario itself”'.
Standardized debriefing formats have been suggested
to ensure that key components are covered within the
limited time frame!. The debriefing session should be
designed to achieve the learning objectives and tailored
to the specific participant and team characteristics.
Learning objectives are often specified beforehand, but
may also evolve within the simulation. With pre-specified
objectives, such as improving particular team behaviors,
the debriefing session affords the opportunity to examine
how closely participants’ performance approached the
goal target, and furthermore, what additional learning is
required to bridge the gaps between performance and
the target. With evolving objectives, participants may
be asked to reflect on the observed evolution of the
scenario and to evaluate how the behaviors, attitudes,
and choices demonstrated in the simulation relate to real
life situations””*®",

An individual should be designated to facilitate the
debriefing process. The facilitator should not “script” the
debriefing process but rather should provide sufficient
discussion prompts and tools to ensure that participants
actively engage in critical analysis, shared reflection and
application of the experience to clinical practice. The
facilitator is also responsible for ensuring that time and
pace is managed effectively. When facilitating a debriefing
some simple approaches can be very effective: Start by
asking open ended questions such as “how did it go?”.
As participants respond, rephrase their responses back
to them as skills that are part of the learning objectives.
Next ask, “what could you do better?”. When asked this
question, the participants will invariably bring up many
management areas that you were going to mention.
Finally inquire, “what will you do differently next time?”.
This will help the trainees focus on making meaningful
but simple changes for the next time a similar situation
is encountered. The facilitator should close the debriefing
by prompting the participants for questions or addressing
any specific issues that were not discussed with open
ended questions. Debriefing is a time when participants
may feel most vulnerable to criticism in front of their
peers. This vulnerability may be particularly pronounced
with in situ simulation since participants work closely
with each other. For this reason, creating a friendly and
supportive atmosphere is imperative. In summary, in situ
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simulation has the potential to improve patient safety by
strengthening skills in teamwork and communication that
are essential for well-functioning critical care teams.

CONCLUSION

Technological advances and evolving demands in medical
care have led to challenges in ensuring adequate training
for providers of critical care. Evidence suggests that
reliance on the traditional experience-based model
alone is insufficient for ensuring quality and safety in
patient care. Evidence-based approaches for improving
the efficiency and efficacy of critical care education,
have been developed and should be integrated into
training programs. While a variety of such approaches
are described in this paper they share common chara-
cteristics. These include utilizing methods to rapidly
identify learner needs, teaching directly to those needs,
and providing specific feedback on performance. In
addition these approaches emphasize active learning
activities and integrate educational experiences from the
classroom and clinical settings. Finally such approaches
share the advantage that can be incorporated into the
daily practice of critical care without substantial cost,
workflow disruption or compromise in the quality of
patient care. Moving forward, it is imperative that critical
care educators keep abreast of emerging educational
technologies including personalized learning, mobile
technologies and learning analytics®. While there is
sparse literature describing the benefits and limitations,
such technology has the potential to enhance learning
and clinical competence within the critical care setting.
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